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(57) Abstract: The invention relates to a 
method of routing a paging response (PR) in a 
radio access network node (RANN) as well as 
the node and a program unit adapted to perform 
the method. The radio access network node 
(RANN) that receives a paging message (PM) 
for a mobile station (MS) from a core network 
node (CNN1) stores an identification of the 
mobile station (MS) with an identification of 
the core network node (CNN1) in a database. 
When the radio access network node (RANN) 
receives a paging response (PR) that comprises 
the identification of the mobile station (MS), 
the radio access network node retrieves the 
identification of the core network node (CNN1) 
according to the identification of the mobile 
station (MS) from the database and routes the 
paging response (PR) towards the core network 
node (CNN1). A radio access network node, a 
mobile station and a computer program adapted 
to the method are also described. 
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Method for routing a paging response in a mobile network 
Field of invention 

Hie invention relates to a method for touting a paging response in a network with pooled 
5 core network nodes, a mobile station and a radio access network node adapted to the 
method. 

Description of prior art 

Mobile networks comprise radio access network nodes for connecting mobile stations to 
a core network and core networic nodes that are responsible for touting calls towards 
10 mobile stations and that store subscriber data records related to mobile stations. In 

existing second and third generation networks, a hierarchical relation exists between core 
network nodes and radio access network nodes: each radio access network node is 
connected to one core network node. 

For example for establishing a mobile terminating connection, a mobile station is paged 
15 by a core network node using a paging message. To the paging message, the mobile 

station replies with a paging response. In a hierarchical network die routing of the paging 
response in a radio network node is straightforward: The core networic node sends the 
paging message towards the mobile station via the radio access network node and the 
mobile station responds with the paging response towards the radio access network node 
20 which routes die paging response to the one core network node it is connected to. 

Among the possible characteristics of new second and third generation networks is the 
breaking up of die hierarchical relation between core network nodes and radio access 
network nodes according to the Pool Concept that is described in 3G TS 23236 V2.1.0 of 
die 3 rd Generation Partnership Project In order to reduce the number of changes of the 
25 core network node administrating the subscriber data record related to a roaming mobile 
station, in the Pool Concept the number of radio access network nodes via which a 
mobile station can be connected to a core network node is increased. To limit the number 
of subscriber data records administrated by one core network node, mobile stations that 
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are connected to a radio access network node can be served by different core network 
nodes, i.e. mobile stations can be connected by one radio access network node to 
different core network nodes, which make up a pool of nodes. 

To route a paging response in a radio access network node, at least one core network 
5 identifier is assigned to each core network node in the pool. When the core network node 
assigns a temporary mobile subscriber identity (TMSI) to a mobile station, one of the 
core network identifiers is chosen for the mobile station and the chosen core network 
identifier is included in the assigned TMSI. The radio access network nodes that are 
connected to a core network node hold look-up-tables relating the core network nodes 
10 that are connectable to the radio access network nodes to the core network identifiers. 

A mobile station is paged using an identification of the mobile station and the mobile 
station has to respond with the same identification with which it has been paged. If the 
mobile station is paged using the TMSI, the mobile station responds with a paging 
response comprising the TMSL The radio access network node receiving the paging 
15 response extracts the core network identifier from the TMSI and determines the core 

network node to which the core network identifier is assigned from its look-up-table. The 
radio access network node routes the paging response to the determined core network 
node. 

hi the state of the art, a correct routing of a paging response fails, if the relationship 
20 between core network nodes and core network identifiers is updated due to a 

reconfiguration of die network. Another situation in which the correct routing of a paging 
message fails is the case of unavailability of the TMSI in the core network node, e.g. due 
to a restart of the core network node. In this case the mobile station is paged using the 
international mobile subscriber identity (IMS I). The mobile station has to respond with 
25 die identification with which it has been paged, which is die IMSI in that case. In the 
state of the art, a radio access network node that receives a paging response comprising 
the IMSI cannot determine the core network node, which administrates the subscriber 
record of the sending mobile station and a correct routing of the paging response fails. 
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Object of the invention 

Therefore it is object of the invention to overcome the above disadvantages and to 
provide an improved method for routing a paging response in a radio access network 
node, which is adapted to the Pool Concept. 

5 Summary of the invention 

This object is solved by the method of claim 1. The invention is also embodied in a node 
according to claim 1 1 , a mobile station according to claim 12 and a computer program 
according to claim 13. Advantageous embodiments are described in the dependent 
claims. 

10 According to the present invention a mobile station is administrated by a core network 
node that pages the mobile station. The core network node sends a paging message 
towards the mobile station via a radio access network node. At least one further core 
network node is adapted to send a paging message via the radio access network node. The 
radio access networic node receives the paging message that comprises a first 

15 identification of the mobile station and extracts the identification. The first identification 
of the mobile station is stored with an identification of the core network node in a 
database. Alternatively or in addition, a second identification of the mobile station can be 
derived from the first identification and the second identification can be stored with the 
identification of the core networic node in the database. The identification of the core 

20 network node can for example be derived from the first or the second identification of the 
mobile station or from an address of the node in the message or from an address in 
underlying protocol layer or from the connection used for the paging message. The 
second identification can be derived from the first identification in the radio access 
network node or it can be derived in the core network node and transmitted to the radio 

25 access network node with the paging message and be extracted. It is not necessary that 
the second identification is part of the paging message itself but it can also be sent 
together with the paging message. 

The paging message is sent from the radio access network node towards the mobile 
station. The mobile station is required to acknowledge the reception of the paging 
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message with a paging response towards the radio access network node that comprises 
the first identification of the mobile station. Alternatively, the paging response can 
comprise the second identification of the mobile station or both the first and second 
identification. Also in the paging response, it is not necessary that the second 
5 identification is part of the response itself but it can also be sent together with the paging 
response. The second identification can be derived from the first identification in the 
mobile station or a second identification derived in the core network node or the radio 
access network node mobile is transmitted to the mobile station with the paging message. 
In the radio access network node, the identification of die core network node is retrieved 
10 according to the first or second identification of the mobile station from the database. The 
paging response is routed towards the core network node according to the retrieved 
identification. 

The proposed method ensures a reliable routing of paging responses. It can be applied 
equally if the paging message comprises a permanent or a temporary identification of the 
15 mobile station. This is advantageous as the probability of a failure of the paging 
procedure is minimized. The proposed method can be used if the network has been 
reconfigured. This omits a further source of error of the paging procedure. 

The probability of a failure of the paging procedure can be additionally lowered if the 
first identification of the mobile station identifies the mobile station uniquely to die at 
20 least two core network nodes. 

The International Mobile Subscriber Identity or a Temporary Mobile Subscriber Identity 
are preferable first identifications of the mobile station. 

If the protocol of the paging message and die paging response is directly accessible by 
the radio access network node and the first identification is transmitted in the paging 
25 response, the first identification of the mobile station can be extracted from the paging 
message and die paging response by the radio access network node. This is advantageous 
as it allows an easy implementation of the method. 

The radio access network node can be a Base Station Controller for a Global System for 
Mobile Communications network. 
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If the second identification of the mobile station is transmitted as an information element 
of a protocol that is terminated by the mobile station and the radio access network node in 
the paging response, the second identification can easily be extracted from the 
information element, and the identification of the core network node can be retrieved 
5 according to the second identification. In this way, the second identification can be 
transmitted with the paging response although not in the message itself but in an 
underlying protocol. This is advantageous if die first identification is transmitted in the 
paging response on a protocol layer that is transparent, i.e. not directly accessible to the 
radio access network node. 

10 The second identification can be derived from the first identification by a compression 
algorithm. This is advantageous to reduce memory requirements or if the bit size of the 
information element is smaller than the bit size of the first identification. The number of 
routing errors due to a compression of the first identification is negligible if the number 
of mobile stations for which a paging response is routed according to the proposed 

1 5 method within the period between the storage of the second identification and the 

reception of the paging response in the radio access network node is considerably lower 
than the range of values of the second identification. 

The compression algorithm can comprise a selection of digits, a computation of a cross 
sum, and a conversion from a decimal to a binary representation. Any combination is also 
20 possible. A selection of digits is especially advantageous if the mobile stations can be 
distinguished based on the selected digits while other digits, e.g. a country code or 
network code, are typically identical for most mobile stations served by a radio access 
network node and can be discarded without loss of information. The computation of a 
cross sum is especially suited for a large compression ratio. 

25 A Radio Network Controller for a Universal Mobile Telecommunication System network 
can be die radio access network node. 

A Mobile Services Switching Centre/ Visitor Location Register can be the core networic 
node in die proposed method. 
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A preferable radio access network node for a mobile network is provided with interfaces 
for sending and receiving messages, i.e. corresponding transmission and reception units. 
Especially, the radio access network node has interfaces to core network nodes and to 
base transceiver stations for connecting to mobile stations. The messages comprise a 
5 paging message for a mobile station from a first core network node of at least two core 
network nodes. The paging message comprises a first identification of the mobile station. 
The radio access network node is furthermore provided with a processing system adapted 
to send the paging message towards the mobile station and to receive a paging response 
from the mobile station over the corresponding interface. The paging response comprises 
10 the first identification or a second identification of the mobile station that is derived from 
the first identification. 

The radio access network node has a memory for storing the first identification of the 
mobile station or the second identification of the mobile station with an identification of 
the core network node in a database. The first identification can be extracted from the 

15 paging message. If the second identification is stored, it is determined from the first 
identification either in the radio access network node or in the first core network node. 
The processing system is adapted to retrieve the identification of the core network node 
according to the first or the second identification of the mobile station from the database, 
and to route the paging response towards the first core network node. The radio access 

20 network node can be adapted to any embodiment of the described method. 

A mobile station for a mobile network is provided with a unit for the transmission and 
reception of messages, e.g. a transceiver. The messages comprise a paging message for 
the mobile station from a first core network node of at least two core network nodes in 
die mobile network. The paging message comprises a permanent identification of the 
25 mobile station, e.g. the IMSI, and the mobile station has a processing system adapted to 
initiate a paging response to the paging message. As required by present GSM and 
UMTS specifications, the paging response comprises the permanent identification of the 
mobile station. 
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The processing system is also provided with a memory for storing a temporary 
identification of the mobile station transmitted by the first core network node, for 
example in a former message, e.g. in a former paging procedure or in an attachment 
procedure of the mobile station to the mobile network. The temporary identification 
5 preferably includes an identifier of the first core network node. The processing system is 
adapted to check before sending the paging response whether said temporary 
identification or at least the identifier of the first core network node is stored in the 
memory and, preferably, if it is still valid. If this is the case, the processing system is 
adapted to include the temporary identification or at least the identifier of the first core 

10 network node into an information element transmitted with the paging response. 
Especially, the information element can be included in an underlying protocol layer, 
which can be evaluated by a radio access network node forwarding the paging response 
to die first core network node. In this way, the information necessary for routing the 
paging response can be provided to the radio access network node, even if it is not 

IS included in the paging response itself. The mobile station can be adapted to any 
embodiment of the described method. 

A program unit adapted for use in the proposed method is loadable into a radio access 
network node for a mobile network. The program unit can for example be stored on a 
data carrier, e.g. a magnetic or optical recording medium. It can also be embodied as a 

20 sequence of signals loadable into a radio access network node, e.g. over a data link. The 
program unit comprises code adapted to process messages, e.g. to extract the included 
information, said messages comprising a paging message for a mobile station from a first 
core network node of at least two core network nodes. The paging message comprises a 
first identification of the mobile station. Furthermore, die program unit is adapted to send 

25 the paging message towards die mobile station and to receive a paging response from the 
mobile station. The paging response comprises the first identification or a second 
identification of the mobile station that is derived from the first identification. 

Hie program unit comprises code adapted to extract at least one of the identifications 
from the paging message or an underlying protocol layer and store the first identification 
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of the mobile station or the second identification of the mobile station with an 
identification of the core network node in a database. If the second identification is 
stored, it is determined from the first identification either in the radio access network 
node or in the first core network node. The program unit is adapted to retrieve the 
5 identification of the core network node according to the first or the second identification 
of the mobile station from the database, and to route the paging response towards the first 
core network node. The code of the program unit can be written in any programming 
language. It is possible that at least some of the above functions are not executed by die 
program unit itself but are initiated by function calls to other program units in the radio 
10 access network node, e.g. an operating system. The program unit can be adapted to any 
embodiments of the described method. 



Brief description of the drawings 

Fig. 1 shows an architecture of a mobile network for use of the proposed method. 
15 Hg. 2 shows protocol layer in the mobile network of fig. 1 . 

Detailed description of embodiments 

Figure 1 depicts core network nodes CNN1, CNN2 that are connected to a radio access 
network node RANN, which can provide connections to mobile stations MS. Possible 

20 connections between the core network nodes CNN1, CNN2 and the radio access network 
node RANN and between the radio access network node RANN and the mobile station 
MS are depicted as double headed arrows. Figure 1 further depicts a paging message PM 
that is sent from the core network node CNN1 to the mobile station via the radio access 
network node RANN and a paging response PR that is sent from the mobile station MS in 

25 reply to the core network node CNN1 via the radio access network node RANN, both 
paging message PM and response PR depicted as single headed arrows. 

The core network nodes CNN1 and CNN2 can be for example MSC/VLRs (Mobile 
. Services Switching Centre/Visitor Location Registers) for a GSM (Global System for 
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Mobile Communications) network or a UMTS (Universal Mobile Telecommunication 
System) network. The radio access network node RANN can be for example a BSC 
(Base Station Controller) for a GSM (Global System for Mobile Communications) 
network or an RNC (Radio Network Controller) for a UMTS network. 

5 The core network node CNN1 sends the paging message PM via the radio access network 
node RANN towards the mobile station MS. The paging message comprises a first 
identification of the mobile station. The first identification can be a permanent 
identification of the mobile station like the MSI (International Mobile Subscriber 
Identity) or a temporary identification of the mobile station like the TMSI (Temporary 

10 Mobile Subscriber Identity). Alternatively the paging message PM can comprise a 

permanent and a temporary identification of the mobile station. If the paging message PM 
is accessible by the radio access network node RANN, i.e. if the node can process the 
message content, the first identification can be extracted from the paging message by the 
radio access netwoik node RANN. For example, a BSC according to GSM specifications 

15 can process layer 3 messages including the paging message. Alternatively, the first 

identification or the second identification can be transmitted as information that is related 
to the paging message in a protocol that is terminated by the radio access network node 
RANN. Examples are the RANAP (Radio Access Netwoik Access Protocol) between the 
radio access netwoik node and the core network node CNN1 (compare figure 2). 

20 Li an embodiment of the invention, it is possible that a packet switched connection 
between the mobile station MS and die radio access network node RANN is already 
established and controlled by a further core netwoik node CNN3. As indicated by broken 
lines in figure 1 , the paging can then be performed via the further core netwoik node 
CNN3, for example an SGSN (serving GPRS support node). In this case, at first a 

25 message PM* is sent to the further core network node CNN3 to initiate the paging and the 
paging message PM" is then sent from the further core netwoik node CNN3 towards the 
mobile station MS. 

If die core netwoik node CNN1, e.g. an MSC, pages die mobile station MS in this 
embodiment for a circuit switched connection, the paging message PM" can be inserted 
30 as PDU (packet data unit) that is transmitted via the packet switched connection. A 
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control logic in the radio access network node RANN, for example a PCU (Packet 
Control Unit) extracts the PDU from the transmitted stream of packets, extracts the first 
or the second identification of the mobile station MS and an identification of the core 
network node CNN1 and stores the first or the second identification of the mobile station 
5 MS with the identification of the core network node CNN. If the PDU (packet data unit) 
comprises an address according to the Signaling System Number 7 as identification of the 
core network node CNN1, the address according to the Signaling System Number 7 is 
converted into an MSC address and the first or the second identification has to be stored 
with the MSC address. Alternatively, a logical address may be used. 

10 b any embodiment, die radio access network node RANN receives the paging message 
PM, PM" for the mobile station MS. The radio access network node RANN stores the 
received identification of the mobile station MS with an identification of the core 
network node CNN1 in a database. If the paging message comprises a permanent and a 
temporary identification of the mobile station, both identifications can be stored. A 

15 database which enables to store a triplet of a permanent identification of the mobile 

station, a temporary identification of the mobile station and an identification of the core 
network node is especially advantageous if the memory structures for the identifications 
are different and if a possibility to store both the permanent and the temporary 
identification shall be foreseen. 

20 Alternatively a second identification of die mobile station can be derived from the first 
identification and the second identification of the mobile station MS can be stored with 
the identification of the core network node CNN1 in the database. The second 
identification can be derived for example by a compression algorithm, either in the radio 
access network node or in the core network node. As an example of a compression 

25 algorithm, if the IMSI (International Mobile Subscriber Identity) is used as the first 

identification of the mobile station MS the first four digits and the last digit of the IMSI 
can be discarded and the remaining decimal digits can be converted into a binary number, 
the IMSI is composed of the MCC (Mobile Country Code), the MNC (Mobile Network 
Code), and MSIN (Mobile Subscriber Identification Number). The MCC (Mobile 

30 Country Code) and the MNC (Mobile Network Code) will typically be identical for the 
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majority of the mobile stations that are connected to the radio access network node and 
can be discarded without a severe loss of information. Therefore in a further example of a 
compression algorithm, if the MSI is used as the first identification of the mobile station 
MS, the MSIN can be extracted from the IMSI, a cross sum of the MSIN can be 
5 computed and the cross sum can be converted into a binary number, which can be used as 
second identification of die mobile station MS. Alternatively the MSIN can be converted 
into a hexadecimal number, a cross sum can be computed from the hexadecimal number, 
and a binary representation of this cross sum can be used as second identification of die 
mobile station MS. The computation of a cross sum means a high compression but 
10 introduces an ambiguity of the second identification. Routing errors due to the ambiguity 
can however be avoided if the number paging responses that are routed according to the 
proposed method within the period between the storage of the second identification and 
die reception of the paging response in the radio access network node is considerably 
lower than the range of values of the second identification. 

15 In an advantageous embodiment of the invention the first identification of the mobile 
station MS, respectively the second identification derived from the first one, is only 
stored in the database, if the first identification of the mobile station MS is a permanent 
identification of the mobile station MS. hi this way, the number of paging responses that 
are routed according to the proposed method can be lowered and the processing load as 

20 well as the storage requirements for the radio access network are decreased. 

Hie radio access network node RANN sends the paging message PM, PM" towards die 
mobile station MS. The mobile station responds with a paging response PR towards the 
radio access network node RANN. The response comprises the first and, optionally, die 
second identification of die mobile station. If die paging response is accessible by die 

25 radio access network node RANN, for example as a layer 3 message, the first and second 
identification can be extracted from die paging response PR by the radio access network 
node RANN. Alternatively, the first identification or the second identification can be 
transmitted as information that is related to the paging response PR in a protocol that is 
terminated by the radio access network node RANN and the mobile station MS, for 

30 example over the AS (Access Stratum) comprising lower protocol layers (see figure 2). 
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The radio access network node RANN retrieves the identification of the core network 
node CNN1 according to the first or second identification and routes the paging response 
PR towards the core network node CNN1. Generally, the paging response will be routed 
directly to the core network node CNN1, regardless whether the paging message PM, 
5 PM" was sent directly or via a further core network node CNN3. If the identification is 
not found in the database, the paging response can nonetheless be sent to a core network 
node because the radio access network node is generally not adapted to reply to the 
response. The core network node is then for example selected arbitrarily or by an 
algorithm, e.g. for load sharing among the core network nodes. In this case, the mobile 
10 station MS is generally disconnected by the core network node receiving the response. 

If the second identification is transmitted as information related to the paging response 
over a protocol that is terminated by the radio access network node RANN and the 
mobile station MS, and if the bit size of the information element in said protocol is 
smaller than die bit size of the first identification of the mobile station MS, the second 
15 identification of the mobile station MS can be derived from the first identification of the 
mobile station by a compression algorithm. The radio access network node RANN 
retrieves the identification of the core network node CNN1 according to the second 
identification. 

In a further embodiment, if the mobile station MS has a valid TMSI (Temporary Mobile 
20 Subscriber Identity) available, the mobile station can determine the information element 
in the underlying protocol layer according to die TMSI, even if the paging response 
comprises the IMSI as identification of the mobile station. Preferably, at least the core 
network node identifier from the TMSI is included in the information element As a 
result, the identification of the mobile station in the information element is not derived 
25 from the identification used both in the paging message and the paging response but from 
the TMSI stored in die mobile station after being transmitted in a message preceding the 
paging message. Then the identity of the core network node CNN1 can be retrieved in die 
radio access network node according to die information element and the paging response 
can be routed to the core network node CNN1. If the core network node identifier from 
30 the TMSI is included in the information element, the retrieval of the identification of the 
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core netwoik node CNN1 in the database has only to be performed if the mobile station 
MS has no valid TMSI available. If no valid TMSI is available, the information element 
can be determined according to.the IMSL 

The above embodiments admirably achieve the object of the invention. However, it will 
be appreciated that departures can be made by those skilled in the art without departing 
from the scope of the invention, which is limited only by the claims. 
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Claims 

1 . Method for routing a paging response (PR) of a mobile station (MS) in a radio access 
network node (RANN) of a mobile network, wherein at least two core networic nodes 

5 (CNN1 ; CNN2) are adapted to send a paging message towards the mobile station 
(MS), and wherein the following steps are performed: 

- receiving a paging message (PM) in the radio access network node (RANN) for a 
mobile station (MS) from one of the core network nodes (CNN1), the paging message 
(PM) comprising a first identification of the mobile station (MS), 

10 - storing die first identification of the mobile station (MS) or a second identification 
of the mobile station (MS) that is derived from the first identification with an 
identification of the core network node (CNN1) in a database, 

- sending the paging message towards the mobile station (MS), 

- receiving a paging response (PR) from the mobile station (MS), the paging response 
15 (PR) comprising the first or the second identification of the mobile station (MS), 

- retrieving the identification of the core networic node (CNN1) according to the first 
or the second identification of the mobile station (MS) from the database, and 

- routing fee paging response towards the core networic node (CNN1). 

2. Method according to claim 1 , wherein die first identification of the mobile station 
20 (MS) identifies the mobile station (MS) uniquely within the at least two core network 

nodes (Q«SI1;CNN2). 

3. Method according to claim 2, wherein the first identification of the mobile station 
(MS) is an International Mobile Subscriber Identity or a Temporary Mobile 
Subscriber Identity. 

25 4. Method according to any of the claims 1 to 3, wherein the protocol of the paging 

message (PM) and the paging response (PR) is accessible by the radio access network 
node (RANN), the first identification is transmitted in the paging response (PR), and 
the first identification of the mobile station (MS) is extracted from the paging 



WO 02/082824 



PCT/EP02/03887 



15 

message (PM) and the paging response (PR) by the radio access network node 
(RANN). 

5. Method according to any preceding claim, wherein the radio access network node 
(RANN) is a Base Station Controller for a Global System for Mobile 

5 Communications network. 

6. Method according to any of die claims 1 to 3, wherein the second identification of the 
mobile station (MS) is transmitted as an information element of a protocol that is 
terminated by the mobile station (MS) and the radio access network node (RANN) in 
the paging response (PR), the second identification is extracted from the information 

10 element, and the identification of the core network node (CNN1) is retrieved 
according to the second identification. 

7. Method according to any preceding claim, wherein the second identification is 
derived from the first identification by a compression algorithm. 

8. Method according to claim 7, wherein the compression algorithm comprises at least 
IS one item from a group consisting of a selection of digits, a computation of a cross 

sum, and a conversion from a decimal to a binary representation. 

9. Method according to any of the claims 1-3 and 6 - 8, wherein die radio access 
network node (RANN) is a Radio Network Controller for a Universal Mobile 
Telecommunication System network. 

20 10. Method according to any of the claims 1 to 9, wherein the core network node is a 
Mobile Services Switching Centre/ Visitor Location Register. 

1 1 . Radio access network node for a mobile network, wherein the radio access network 
node (RANN) is provided with interfaces for sending and receiving messages, said 
messages comprising a paging message (PM) for a mobile station (MS) from a first 
25 core network node (CNN1) of at least two core network nodes (CNN1 ; CNN2), the 
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paging message (PM) comprising a first identification of the mobile station (MS), 
wherein the radio access network node (RANN) is provided with a processing system 
a da p ted to send the paging message towards the mobile station (MS) and to receive a 
paging response (PR) from the mobile station (MS), the paging response (PR) 
5 comprising the first identification or a second identification of the mobile station 
(MS) that is derived from the first identification, characterized in that 
the radio access netwoik node (RANN) is provided with a memory for storing the 
first identification of the mobile station (MS) or the second identification of the 
mobile station (MS) with an identification of the core netwoik node (CNN1) in a 
10 database, and the processing system is adapted to retrieve the identification of the 
core netwoik node (CNN1) according to the first or the second identification of the 
mobile station (MS) from the database, and to route the paging response towards die 
first core netwoik node (CNN1). 

12. Mobile station for a mobile netwoik, wherein the mobile station is provided with a 
IS unit for the transmission and reception messages, said messages comprising a paging 
message (PM) for the mobile station (MS) from a first core netwoik node (CNN1) of 
at least two core netwoik nodes (CNN1 ; CNN2) in the mobile network, the paging 
message (PM) comprising a permanent identification of the mobile station (MS), and 
wherein the mobile station (MS) has a processing system adapted to initiate a paging 
20 response (PR) to said paging message, the paging response (PR) comprising the 
permanent identification of the mobile station (MS), and wherein the processing 
system is provided with a memory for storing a temporary identification of the mobile 
station (MS) transmitted by the first core network node (CNN1), said temporary 
identification including an identifier of the first core network node (CNN1), 
25 characterized in that 

the processing system is adapted to check before sending the paging response (PR) 
whether the identifier of the first core network node (CNN1) is stored in the memory, 
and the processing system is adapted to include the identifier of the first core network 
node (CNN1) into an information element transmitted with the paging response (PR). 
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13. Program unit loadable into a radio access network node for a mobile network, 

wherein the program unit comprises code adapted to process messages, said messages 
comprising a paging message (PM) for a mobile station (MS) from a first core 
network node (CNN1) of at least two core netwoik nodes (CNN1 ; CNN2), the paging 
5 message (PM) comprising a first identification of the mobile station (MS), and 
wherein the program unit comprises code adapted to send the paging message 
towards the mobile station (MS) and to receive a paging response (PR) from the 
mobile station (MS), the paging response (PR) comprising the first identification or a 
second identification of the mobile station (MS) that is derived from the first 

1 0 identification, characterized in that 

the program unit comprises code adapted to store the first identification of the mobile 
station (MS) or the second identification of the mobile station (MS) with an 
identification of the core netwoik node (CNN1) in a database, and die program unit 
comprises code adapted to retrieve the identification of the core netwoik node 

15 (CNN1) according to the first or the second identification of the mobile station (MS) 
from the database, and to route the paging response towards the first core network 
node(CNNl). 




Fig.1 
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